The neuropeptide pituitary adenylate cyclase activating protein is a physiological activator of human monocytes.
Pituitary adenylate cyclase activating protein (PACAP) and its structurally related vasointestinal peptide (VIP) bind to three G-protein-coupled receptors named VPAC1 and VPAC2 for VIP/PACAP receptors and PAC1 for PACAP preferred receptors. We report that in freshly isolated human monocytes PACAP acts as a pro-inflammatory molecule. By RT-PCR, VPAC1 mRNA was the only receptor found to be expressed; VPAC1 protein was detected by Western blotting and visualized by immunohistochemistry. Signaling pathways activated by PACAP include the extracellular regulated kinase (ERK), the stress-activated MAPK p38, the focal adhesion kinase, Pyk2 and its associated cytoskeleton protein paxillin and the phosphatidylinositol 3-kinase (PI-3K). PACAP induces a transient peak in cytoplasmic calcium associated with an increase in reactive oxygen species production and upregulation in membrane expression of the integrin CD11b as well as the complement receptor 1. Control of the different pathways and functions stimulated by PACAP were evaluated using Phospholipase C (PLC), PI-3K, ERK and p38 MAPK inhibitors and led to the conclusion that PLC and to a lesser degree PI-3K activation are upstream events occurring in VPAC1 mediated PACAP stimulation of monocytes and are in contrast to ERK and p38 mandatory for the initiation of other cellular events associated with monocytes activation.